1 H, 13 C and 31 P NMR spectra were recorded on a Bruker Avance III 600 or a Bruker II 400 spectrometer. Chemical shifts δ were measured relative to the shift of the residual protons in the deuterated solvent or the solvent resonances (benzene-d6: δ = 7.16 ppm for 1 H, δ = 128.06 ppm for 13 C; toluene-d8: δ = 2.09 ppm for 1 H, δ = 20.04 ppm for 13 C) and are given in parts per million (ppm). 31 P spectra were referenced to external P(OMe)3 (141.0 ppm with respect to 85 % H3PO4 at 0.0 ppm). Signals were assigned by analysis of two dimensional spectra (COSY, HSQC, HMBC).
Coupling constants, n J, are stated in Hertz (Hz) and the signal patterns are denoted according to usual conventions (singlet = s, doublet = d, etc.). IN cases where an unambiguous assignment of aromatic signals was impossible due to overlapping or broadening, the designations Ar-H or Ar-C were employed. If not stated otherwise, all spectra were recorded at room temperature and proton decoupling algorithms were employed during the acquisition of 13 C as well as 31 P NMR spectra.
Microanalyses (C, H, N) were performed at the Department of Organic Chemistry at the University of Heidelberg on an Elementar vario MICRO Cube machine.
S3 [ iPr ( cbz PNP)Zr(bipy-d8)Cl] (3-D):
To a solution of [(Cbzdiphos iPr )Zr(tol)Cl] (100 mg, 133 µmol, 1.0 equiv) in toluene (10 ml), neat pyridine-d5 (40.6 µl, 277.2 µmol, 2.1 equiv) was added and heated to 50 °C for 19 h. Then, all volatiles were removed and the residue was dissolved in diethylether and filtrated over Celite®. Through slow evaporation of the solvent the titleproduct was received as a purple crystalline solid (23 mg, 28 µmol, 21 %). 1 H NMR (600. 13 To a solution of [(Cbzdiphos iPr )Zr(tol)Cl] (100 mg, 133 µmol, 1.0 equiv.) in toluene (10 ml), 4-methylpyridine (28 mg, 279 µmol, 2.1 equiv) was added and heated to 60 °C for 24 h. Then, all volatiles were removed and the residue was recrystallized from hexane to yield a purple solid (20 mg, 23 .6 µmol, 18 %). 1 Crystal data and details of the structure determinations are compiled in Tables S1 and S2 . Full shells of intensity data were collected at low temperature with an Agilent Technologies Supernova-E CCD diffractometer (Mo-or Cu-K radiation, microfocus X-ray tube, multilayer mirror optics). Detector frames (typically -, occasionally -scans, scan width 0.4...1°) were integrated by profile fitting. 1,2 Data were corrected for air and detector absorption, Lorentz and polarization effects #2 and scaled essentially by application of appropriate spherical harmonic functions. 3, 4 Absorption by the crystal was treated with a semiempirical multiscan method (as part of the scaling process), (and) augmented by a spherical correction, 3, 4 or numerically (Gaussian grid). 3, 5 An illumination correction was performed as part of the numerical absorption correction. 3 The structures were solved by the heavy atom method combined with structure expansion by direct methods applied to difference structure factors 6 (complex 2) or by the charge flip procedure 7 (all other complexes) and refined by full-matrix least squares methods based on F 2 against all unique reflections. 8 All non-hydrogen atoms were given anisotropic displacement parameters. Hydrogen atoms were generally input at calculated positions and refined with a riding model. When justified by the quality of the data the positions of some hydrogen atoms were taken from difference Fourier syntheses and refined.
When found necessary, disordered groups and/or solvent molecules were subjected to suitable geometry and adp restraints. 9 Due to severe disorder and fractional occupancy, electron density attributed to solvent of crystallization (n-pentane and/or diethyl ether) was removed from the structure of 5 with the BYPASS procedure, 10 as implemented in PLATON (squeeze/hybrid). 11 Partial structure factors from the solvent masks were included in the refinement as separate contributions to Fcalc.
Crystals of 2 were twinned; the structure was solved with a de-twinned partial dataset. Final refinement was carried out against all single and composite reflections involving the major component (refined twin fractions 0.66:0.34).
CCDC 1826625 -1826628 contains the supplementary crystallographic data for this paper. These data can be obtained free of charge from The Cambridge Crystallographic Data Centre via https://www.ccdc.cam.ac.uk/data_request/cif. . Geometry optimizations have been performed using Guassian 09, Revision D01 12 at the PBE0 level of hybrid density functional theory, 13 with inclusion of D3(bj) corrections in the optimization process. 14, 15 The geometry of all the structures optimized is available as a single xyz file alongside the Supporting Information. The atoms C, H, N, P and Cl were represented by an svp basis set. 16 The Zr atom was represented by Dolg's pseudo potential and the associated basis set. 17, 18 The solvent (benzene) influence was taken into consideration through single-point calculations on the gasphase optimized geometries with SCRF calculations within the SMD model. 19 For the SCRF calculations, the atoms were treated with a def2-qzvp basis set. 20 All energies reported are Gibbs free energies obtained by summing the SMD energy (including D3 corrections) and the gas phase Gibbs contribution at 333 K and 1 atm (cf Table S3 below). 
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